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How are tsunami models made?
The first step to tsunami modeling is the source. Earthquakes and landslides 
are the primary tsunami sources, but earthquake-generated tsunamis are 
more likely to impact large areas. For this reason, most tsunami models 
simulate an earthquake and demonstrate how waves spread from the 
rupture. There are a few places in the Earth where earthquakes could create 
(and have created) tsunamis that impact Washington’s shores:

• Cascadia subduction zone

• Distant subduction zones, like the Aleutian/Alaska subduction zone 

• Crustal faults within Puget Sound, like the Seattle Fault

The tsunami model is based on the initial earthquake location/size and 
the path the tsunami waves take. The wave path depends on the shape 
of the seafloor and the land, both of which are usually altered during the 
earthquake (see box below). A mathematical simulation using high-speed 
computers then models the size and impact of the tsunami. 

For more information about tsunamis, 
earthquakes, and historical events in 
Washington, check out:

www.dnr.wa.gov/tsunami

How we make our tsunami 
hazard maps and videos

Tsunami deposits

Discovery Bay, WA, has layers of 
sediment from past tsunamis. 
These contain thin layers of tiny, 
sand grains and mud from the 
ocean that spread far inland.

Turbidite deposits

Near Rialto Beach, WA, sediment 
sequences were deposited by 
deep-sea landslides triggered by 
strong earthquake shaking.

Oceanic crust

Land after
earthquake

Land before
earthquake

Land drops 

Land near subduction zone 
lifts during earthquake, ocean 
is now higher than land

Land Level Change vs. Tsunamis

Earthquakes alone can make 
the land uplift or drop down, 
potentially causing the ocean to 
flood the land or recede. This 
can happen whether or not a 
tsunami occurs.

When a tsunami is also 
generated, the flooding will be 
more severe and the waters will 
move quickly and violently.

Ghost forests 

Copalis Ghost Forest, WA, is a 
graveyard of trees killed by salt 
water during earthquake-caused 
land level changes. Tree ring 
ages reveal when this occurred.

http://www.dnr.wa.gov/tsunami


WASHINGTON GEOLOGICAL SURVEY TSUNAMI PRODUCTS

  Check our Geologic Information Portal at geologyportal.dnr.wa.gov 
  to find and download all of our published hazard maps!

  Questions? E-mail us: geology@dnr.wa.gov Call us: 360-902-1450

WHAT IS A TSUNAMI?

A tsunami is a series of waves most 
commonly caused by an earthquake beneath 
the sea floor. As tsunamis enter shallow 
water near land, they increase in height and 
can cause great loss of life and property 
damage where they come ashore.

Recent research suggests that tsunamis 
have struck the Washington coast on a 
regular basis. They can occur at any time of 
the day or night, under any and all weather 
conditions, and in all seasons. Beaches open 
to the ocean, bay entrances, tidal flats, and 
coastal rivers are especially vulnerable to 
tsunamis.

WHAT IS THE DIFFERENCE BETWEEN A 
‘DISTANT’ AND A ‘LOCAL’ TSUNAMI?

When a tsunami has been generated by  
a distant earthquake, it will not reach  
the Washington coast for several hours, 
and there is time to issue a warning. When 
a tsunami is generated by a strong offshore 
earthquake, its first waves would reach the 
outer coast minutes after the ground stops 
shaking. Feeling an earthquake could be 
your only warning!

WHAT CAN I DO TO PROTECT  
MYSELF FROM A TSUNAMI?

Develop a family disaster plan. Everyone 
needs to know what to do on their own to 
protect themselves in case of disaster.
Be familiar with local earthquake and 
tsunami plans. Know where to go to 
survive a tsunami. Identify an evacuation 
site within 15 minutes walking distance of 
home and/or work.
Prepare three-day emergency kits for your 
home, automobile, and work. 







Take a first aid course and learn survival 
skills. Knowledge is your greatest defense 
against potential disaster.

HOW DO I KNOW WHEN TO EVACUATE?

If you feel the ground shake, evacuate 
inland or to high ground immediately! 
A wave as high as 20 feet could reach the 
Hoh Reservation within 30 minutes of the 
quake. The first wave is often not the largest; 
successive waves may be spaced many 
minutes apart and continue to arrive for 
several hours. Return only after emergency 
officials say it is safe.

Isolated areas may not receive official 
warnings of distant tsunamis. If you notice 
a sudden drop or rise in sea level, move to 
high ground or inland immediately.

WHERE DO I EVACUATE TO?

The map shows tsunami hazard areas 
(yellow) and areas of higher ground (green). 
Go to the nearest high ground—at least 50 
feet above sea level, if possible. If you don’t 
have time to travel to high ground, but are in 
a multi-story building, go to an upper level. 
If you are on the beach and unable to get to 
high ground, go inland as far as you can.

WHAT DO THE EVACUATION  
SIGNS MEAN?

Tsunami evacuation routes were 
developed to guide coastal 
residents and visitors to safer 
locations when car evacuation is possible. 
Evacuation signs have been placed along 
the main roads to direct motorists to higher 
ground. In some places, there may be more 
than one way to reach safer areas. These 
routes are marked with multiple signs 
showing additional options for evacuation. 



You will need to know the evacuation routes 
for your area.
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Evacuation Maps
Walk time maps (left) show the 
amount of time it would take to 
walk out of a tsunami hazard zone, 
assuming a pace of 24 minutes/
mile. Evacuation brochures (right) 
distinguish tsunami hazard zones 
from safe areas. Walk time maps 
are being released as new modeling 
becomes available. Evacuation maps 
can be found on our website. 

Speed and 
Inundation Maps
Current speed maps (left) show the 
maximum speed of the tsunami 
waves. Inundation maps (right) 
show the maximum depth of onland 
flooding that can be expected from 
a tsunami. Speed and inundation 
maps can be found on our website. 

Simulation Videos
Current speed videos (left) show 
how the speed of the tsunami waves 
change during the tsunami, which 
can last many hours. Amplitude and 
inundation videos (right) show how 
the heights of the tsunami waves 
change throughout the tsunami, in 
the water and on land. Simulation 
videos can be found on our website.

We offer a variety of maps and videos to show the modeled effects of a tsunami on Washington’s shores. These 
include evacuation brochures and walk time maps, current speed and inundation maps, and simulation videos. Read 
below to find out more about each of these products and how you can access them. 

http://geologyportal.dnr.wa.gov
https://www.dnr.wa.gov/programs-and-services/geology/geologic-hazards/Tsunamis#tsunami-evacuation-maps
https://www.dnr.wa.gov/programs-and-services/geology/geologic-hazards/Tsunamis#tsunami-hazard-maps
https://www.dnr.wa.gov/programs-and-services/geology/geologic-hazards/tsunamis#tsunami-simulation-videos

